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removing silicon dioxide layer in the exposed region; oxy- 
gen plasma etching and over-etching for etching a resist. The 
dry development was performed under the conditions of 35 
sccm0 2 , 500 W of top power, 100 W of bottom power, 75 
W of bias, -30° C. and 5 mtorr. After the dry development, 
110 nm L/S pattern was obtained (see FIG. 3). 

EXAMPLE 5 

[0075] To propyleneglycol methyl ethyl acetate (100 g) 
was added the polymer prepared in Example 2 (10 g), 
phthalimidotrifluoromethane sulfonate (0.06 g) and triph- 
enylsulfonium triflate (0.06 g). The resulting solution was 
filtered through 0.20 fxm filter to obtain a photoresist com- 
position. 

[0076] The procedure of Example 4 was repeated on the 
thusly -prepared photoresist composition, to obtain a 110 nm 
L/S pattern (see FIG. 4). 

[0077] As discussed earlier, the photoresist composition 
can be used for the TIPS employing KrF, ArF, VUV (157 
nm), EUV (13 nm) or E-beam as a light source. 

[0078] Moreover, the photoresist composition has excel- 
lent resolution and adhesiveness, and thus can prevent a 
pattern collapse in forming a minute pattern. 

What is claimed: 

1. A photoresist polymer comprising a repeating unit of 
following formula 1: 




wherein, XI and X 2 are independently selected from the 
group consisting of CH 2 , CH 2 CH 2 , 0 and S; 

Y is C 3 — C 10 alkylene or alkylene comprising an ether 
linkage; 

R is an acid labile protecting group; 
n is an integer from 0 to 2; and 

a:b:c:d:e:f is 20-40 mol %:0-20 mol %:20-70 mol %:0-30 
mol %:0-20 mol %:0-20 mol %. 

2. The photoresist polymer according to claim 1, wherein 
the acid labile protecting group is selected from the group 
consisting of tert-butyl, tetrahydropyran-2-yl, 2-methyl tet- 
rahydropyran-2-yl, tetrahydrofuran-2-yl, 2-methyl tetrahy- 
drofuran-2-yl, 1-methoxypropyl, 1-methoxy-l-methylethyl, 
1-ethoxypropyl, 1-ethoxy-l-methylethyl, 1-methoxyethyl, 

1- ethoxyethyl, tert-butoxyethyl, 1-isobutoxyethyl and 

2- acetylmenth-l-yl. 

3. The photoresist polymer according to claim 1, wherein 
n is 0, Xj is CH 2 , Y is CH 2 CH 2 or CH 2 CH 2 0CH 2 CH 2 , and 
R is tert-butyl. 
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herein, X, and are independently CHJ CH 2 CH 2 , O 

;S; 

Y is^Cj-Cjo alkylene or alkylene comprising an ether 
linkage; 

R is an acid labile protecting groun 
n is an inreger from 0 to 2; 

in Formula V a:b:c:d:e:f is 20-46 mol %:0-20 mol %:20- 
70 mol %»-30 mol %:0-2c/mol %:0-20 mol %; 

in Formula 2,\:y is 20-40 ibol %:60-80 mol %; and 

in Formula 3, a:b\c:e:f is 2(6-40 mol %:0-20 mol %:20-80 
mol %:0-20 moJ %:0-2D mol %. 

5. The process acoprdirig to claim 4, wherein the acid 
labile protecting groud is/selected from tert-butylcarboxy- 
late, (Cj-C^) alkyl, arWJbr arylvinylether. 

6. The process according to claim 4, wherein the poly- 
merizing is carried out in V polymerization solvent selected 
from the group consisUngW tetrabydrofuran, dimethylfor- 
mamide, dimeroylsuIfoxiaY dioxane, benzene, toluene, 
xylene and mixture ttfereofA 

7. An intermedial/ compound represented by following 
Formula 3, which is used to prepare the repeating unit of 
claim 1. 



Formula 3 

tte 1&< (r)r 




\=o y=o y=o >=c 

A / 

HO 1 



whe/ein, X 1 and Xj are independently < 
S; 



p CH 2 CH 2 , O 



Y/is C r Cj 0 alkylene or alkylene comprising an ether 
linkage; 

i is an integer from 0 to 2; and 

a:b:c:e:f is 20-40 mol %:0-20 mol %:20-80 mol %:0-20 
mol %:0-20 mol ft 

8. A photoresist composition comprising (i) the photore- 
sist polymer of claim 1, (ii) a photo acid generator; and (iii) 
an organic solvent. 

9. The photoresist composition according to claim 8, 
wherein the photoacid generator is selected from the group 
consisting of phthatimidotrifluoromethane sulfonate, dini- 
trobenxyltosylate, n-decyl disulfone, naphthylimido trifluo- 
rome thane sulfonate and mixture thereof. 

10. The photoresist composition according to claim 9, 
wherein the photoacid generator is selected from the group 
consisting of diphenyl iodide hexafluorophosphate, diphenyl 
iodide hexafluoroarsenate, diphenyl iodide hexafluoroanti- 



monate, diphenyl p-methoxyphenyl triflate, diphenyl p-tohi- 
enyl triflate, diphenyl p-isobutylphenyl triflate, diphenyl 
p-tert-butylphenyl triflate, triphenylsulfonium hexafluoror- 
phosphate, triphenylsulfonium hexafluoroarsenate, triph- 
enylsulfonium hexafluoroantimonate, triphenylsulfonium 
triflate, dibutylnaphthylsulfonium triflate and mixture 
thereof. 

U. The photoresist composition according to claim 8, 
wherein the photoacid generator is present in an amount 
ranging from about 0.1 to about 10% by weight of the 
photoresist polymer. 

12. The photoresist composition according to claim 8, 
wherein the organic solvent is selected from the group 
consisting of ethyl 3-ethoxypropionate, methyl 3-methox- 
ypropionate, cyclohexanone, propyleneglycol methyl ether 
acetate, n-heptanone, ethyl lactate and mixture thereof. 

13. The photoresist composition according to claim 8, 
wherein an amount of organic solvent ranges from about 
300% to ab out 1500% by weight of the photoresist polymer. 

if. a process tor torming a pnotoresist pattern^ compris- 
ing >he steps of: 

(a) mating a photoresist composition of claim 8 on a 
suostrate of a semiconductor element to rarm a photo- 

[film; 

(b) selectively exposing a portion of the/ihotoresist film 
using aMight source to form an unexposed portion of the 
photoreW film and leaving an unloosed portion of 
the photoresist film; 

. (c) applyingVilylating agent to therexposed portion pho- 
toresist filn\ to produce a silylftted layer on the top of 
the exposedVortion of the plfotoresist film; and 

(d) etching the nan-exposed portion photoresist film using 
the silylated laver as an eiching mask, 

15. Hie process according to claim 14 further comprising 
pre-treating the substrW vrip hexamethyldisilazane before 
performing said step (a\ 

16. The process accoraj/ig to claim 14 further comprising 
a baking step before andfor after the exposure step (b). 

17. The process accominato claim 16, wherein the baking 
step or steps are perfoimed a\ the temperature ranging from 
70 to 200° C. 

18. The process according to\clairn 14, wherein the light 
source is selected from the groan consisting of ArF, KrF, 
EUV, VUV, E-beam, X-ray and ion beam. 

19. The procoss according toNcIaim 14, wherein the 
irradiation energy is in the range ofVrom 1 to 50 mJ/cm 2 . 

20. The process according to cUim 14, wherein the 
silylation ageat is selected from theVroup consisting of 
hexamethyldisilazane, tetramethyldisilaVane and bis(dim- 
ethyl ammojdimethyl silane, bis(dimeu\yl amino)methyl 
silane, dim/thylsilyl dimethylamine, dim&hylsilyl diethy- 
lamine, triAethylsilyl dimethylamine, trimelhylsilyl diethy- 
lamine, o^methylamino pentamethyldisilane\and mixture 
thereof. 

21. M semiconductor element manufacture^ with the 
process/of claim 14. 
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